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Z = 4 

Mo Ka radiation 
H = 3.71 mm~' 

Data collection 

Bruker X8 APEXI1 4K KappaCCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2004) 
7U, = 0.625, T max = 0.866 

Refinement 

R[F 2 > 2a(F 2 )} = 0.058 
wR(F 2 ) = 0.144 
S = 1.01 

10080 reflections 
484 parameters 



T = 100 K 

0.14 x 0.08 x 0.04 mm 



47227 measured reflections 
10080 independent reflections 
6044 reflections with / > 2a(I) 
R,„. = 0.143 



6 restraints 

H-atom parameters constrained 
Ap»ax = 1-53 e A~ 3 
A,o min = -1.87 e A -3 
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Key indicators: single-crystal X-ray study; T = 100 K; mean cr(C-C) = 0.012 A; 
R factor = 0.058; wR factor = 0.144; data-to-parameter ratio = 20.8. 



The title compound, [PtCl 2 (C2oH2oP)2] C 4 H 8 02, crystallizes 
with the Pt atom in a distorted cis-square-planar geometry. 
The Pt-P bond lengths are 2.2490 (19) and 2.253 (2) A, and 
the Pt-Cl bond lengths are 2.344 (2) and 2.3475 (18) A. Some 
weak C— H- ■ CI and C— H- ■ O interactions involving the 
solvate molecule were observed. 



Related literature 

For a review on related compounds, see: Spessard & Miessler 
(1996). For the synthesis of the starting materials, see: Drew & 
Doyle (1990). 



Table 1 

Hydrogen-bond geometry (A, °). 




Experimental 

Crystal data 

[PtCl 2 (C 20 H 20 P) 2 ].C 4 H 8 O 2 
M r = 964.76 
Monoclinic, Fl^/n 
a = 11.8148 (7) A 



b = 19.1072 (11) A 
c = 18.5668 (13) A 
B = 104.732 (4)° 
V = 4053.6 (4) A 3 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


C5-H5B- ■ C12' 


0.98 


2.79 


3.601 (10) 


141 


C64-H64- ■ Ol" 


0.95 


2.39 


3.317 (11) 


166 


Symmetry codes: (i) — x - 


r\,y-\,-z- 


4;(ii)x + i, 


-v + 1 ,--1 

V T 2 , Z 2 - 





Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT- 
Plus (Bruker, 2004); data reduction: SAINT-Plus and XPREP 
(Bruker, 2004); program(s) used to solve structure: SIR97 (Altomare 
et at, 1999); program(s) used to refine structure: SHELXL97 (Shel- 
drick, 2008); molecular graphics: DIAMOND (Brandenburg & Putz, 
2005); software used to prepare material for publication: WinGX 
(Farrugia, 1999). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RK2293). 
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c/s-Dichloridobis{[4-(dimethylamino)phenyl]diphenylphosphane-/<:/ , }platinum(II) ethyl acetate 
monosolvate 

A. Muller and R. Meijboom 
Comment 

Transition metal complexes containing phosphine, arsine and stibine ligands are widely being investigated in various fields 
of organometallic chemistry (Spessard & Miessler, 1996). As part of a systematic investigation involving complexes with 
the general formula trans-[MX2(L)2] (M= Pt or Pd; X= halogen, Me, Ph; L = Group 15 donor ligand), crystals of the title 
compound were obtained. 

The PtCi2(X)2 (L - tertiary phosphine, arsine or stibine) complexes can conveniently be prepared by the substitution 
of 1,5-cyclooctadiene (COD) from [PtCl 2 (C0£>)]. The title compound, cw-{PtCl2[PP/!2(4-Me 2 NC 6 H 4 )]2}, crystallizes 
in the monoclinic space group Fl\ln, with each pair of equivalent ligands in a mutually m-orientation. The geometry 
is slightly distorted square planar and the Pt atom is not elevated out of the coordinating atom plane. All angles in the 
coordination polyhedron are close to the ideal value of 90°, with PI— Pt— P2 = 98.43 (7)° and Cll— Pt— C12 = 87. 13 (7)°. 
The Cll — Pt — P angles are 175.95 (7)° and 84.93 (7)° respectively for PI and P2. Some weak intermolecular interactions 
were observed and are reported in Table 1 . 

The title compound compares well with other closely related Pt(II) complexes from the literature containing two chloro 
and two tertiary phosphine ligands in a cw-geometry. The title compound, having Pt — CI bond lengths of 2.344 (2)A and 
2.3475 (18)A and Pd— P bond lengths of 2.2490 (19)A and 2.253 (2)A, fits well into the typical range for complexes of 
this kind. It is notable that the title compound crystallized as a solvated complex, as these type of Pt(II) complexes tend 
to crystallize as solvates. 

Experimental 

Dichloro(l,5-cyclooctadiene)platinum(II), PtCl2(C<9D), was prepared according to the literature procedure of Drew & 
Doyle (1990). A solution of diphenyl(4-dimethylaminophenyl)phosphine (0.2 mmol) in ethyl acetate (2.0 cm ) was added 
to a solution of PdCi2(C<9Z)) (0.1 mmol) in dichloromethane (3.0 cm ). Recrystallization from ethyl acetate gave light yel- 
low crystals of the title compound. 

Refinement 

The aromatic, methylene, and methyl H atoms were placed in geometrically idealized positions (C — H = 0.95A-0.98A) 
and constrained to ride on their parent atoms with (7; S0 (H) = 1.2(7 e q(C) for aromatic and methylene H atoms, and (7i S0 (H) 
= 1.5(7 e q(C) for methyl H atoms respectively. Methyl torsion angles were refined from electron density. 

The highest residual electron density peak of 1.53 e x A 3 is 1.14A from Pt and the deepest hole of -1.87 e x A 3 is 0.87A 
from Pt representing no physical meaning. 
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Figures 




Fig. 1. The structure of title compound with the atom numbering scheme. Displacement el- 
lipsoids are drawn at 50% probability level. H atoms are presented as a small spheres of arbit- 
rary radius. For the C atoms, the first digit indicates ring number and the second digit indic- 
ates the position of the atom in the ring. Some lables have been omitted for clarity, all rings 
have been numbered in the same, systematic manner. 



c/s-Dichloridobis{[4-(dimethylamino)phenyl]diphenylphosphane- KP}platinum(ll) ethyl acetate monosolvate 



Crystal data 

[PtCl 2 (C20H20P)2]-C 4 H 8 O2 

M r = 964.76 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 11.8148 (7) A 
b =19.1072 (11) A 
c= 18.5668 (13) A 
(3= 104.732(4)° 

K= 4053.6 (4) A 3 
Z=4 



F(000) = 1936 

D x = 1.581 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3702 reflections 

6 = 2.5-23.6° 

|i = 3.71 mm 1 

T= 100 K 

Prism, light yellow 

0.14 x 0.08 x 0.04 mm 



Data collection 

Bruker X8 APEXII 4K KappaCCD 
diffractometer 

Graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2004) 
r min = 0.625, 7 max = 0.866 
47227 measured reflections 
10080 independent reflections 



6044 reflections with / > 2o(7) 
R mt = 0.143 

6max = 28.3°, 9 m j n = 1.6° 

Jt = -15->15 

k = -25^23 
/ = -24^24 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.058 
wR(F 2 ) = 0.144 
S= 1.01 

10080 reflections 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w= l/[o 2 (i ; ' o 2 ) + (0.0541 J P) 2 ] 
where P = (F 0 2 + 2F c 2 )/3 



(A/a) n 



0.001 
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484 parameters Ap max = 1 .53 e A 

6 restraints Ap min = - 1 . 87 e A~ 3 

Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted if-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating 
i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as 
large as those based on F, and i?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *IU 
^iso ' ^eq 


Pt 


0.41608(2) 


0.272508 (17) 


0.144139 (17) 


0.01765 (10) 


PI 


0.24750 (16) 


0.21421 (11) 


0.09926 (11) 


0.0182 (5) 


P2 


0.52011 (15) 


0.22582 (12) 


0.06977(11) 


0.0189 (4) 


Cll 


0.58930 (15) 


0.33308 (11) 


0.19929 (11) 


0.0232 (5) 


C12 


0.32651 (16) 


0.33794 (12) 


0.22107 (12) 


0.0283 (5) 


Cll 


0.2574 (6) 


0.1215 (5) 


0.0909 (4) 


0.0226 (19) 


C12 


0.1588 (6) 


0.0804 (4) 


0.0589 (4) 


0.0224 (19) 


H12 


0.0876 


0.1031 


0.035 


0.027* 


C13 


0.1616(6) 


0.0082 (4) 


0.0610 (4) 


0.0202 (18) 


H13 


0.094 


-0.0175 


0.0364 


0.024* 


C14 


0.2645 (6) 


-0.0284 (4) 


0.0994 (4) 


0.0183 (17) 


C15 


0.3618(6) 


0.0134 (4) 


0.1327 (4) 


0.0176(17) 


H15 


0.433 


-0.0087 


0.1577 


0.021* 


C16 


0.3566 (6) 


0.0842 (5) 


0.1301 (4) 


0.0209 (18) 


H16 


0.4233 


0.1099 


0.156 


0.025* 


CI 


0.1571 (6) 


-0.1382 (5) 


0.0803 (5) 


0.0250 (19) 


H1A 


0.1038 


-0.1223 


0.1096 


0.038* 


H1B 


0.1734 


-0.1882 


0.0892 


0.038* 


H1C 


0.1208 


-0.1305 


0.0272 


0.038* 


C2 


0.3666 (7) 


-0.1350(5) 


0.1502 (5) 


0.027 (2) 


H2A 


0.4388 


-0.1151 


0.1422 


0.04* 


H2B 


0.363 


-0.185 


0.1382 


0.04* 


H2C 


0.3655 


-0.1287 


0.2024 


0.04* 


Nl 


0.2652 (5) 


-0.0993 (4) 


0.1019(4) 


0.0229 (16) 


C21 


0.1454 (6) 


0.2173 (4) 


0.1589 (4) 


0.0185 (17) 


C22 


0.0286 (6) 


0.2383 (4) 


0.1329 (4) 


0.0229 (19) 


H22 


-0.0001 


0.2549 


0.0834 


0.028* 


C23 


-0.0448 (7) 


0.2344 (5) 


0.1806 (5) 


0.028 (2) 


H23 


-0.1239 


0.2492 


0.1639 


0.034* 


C24 


-0.0035 (7) 


0.2094 (5) 


0.2519(5) 


0.027 (2) 



sup-3 



supplementary materials 



riZ4 


— U.U34y 


n 7nci 
U.ZU33 


n 701/^ 


n mi * 


CZj 


n inn /'*7\ 

u. 1 1 iy {/) 


n 1 nm /'O 

u.iyuj pj 


n 777/1 /'O 

U.Z / /4 pj 


n n7£ ^7\ 
U.UZo (Z) 


hlZ3 


n 1 /inn 

u.i4uy 


n 1 7i n 

u.i /3y 


n T77 

U.3Z/ 


n m 1 * 
U.U31* 


CZO 


n 1 OCT (£\ 

U. 153Z (OJ 


n 1 Qi:n ^/i\ 
U. lyjU (4J 


n 71 1 n (A\ 
U.Z31U (4J 


n n77/; /^i n\ 

u.uzzo (iyj 


hlZO 


U.Z03Z 


n 1 07 /i 
U. loZ4 


n 7 /im 

u.z4yz 


n m7* 
U.UZ 


r'l 1 


U. 103Z \P) 


n 7C7C //1\ 

U.ZjZj (4J 


n n 1 ao (A\ 
U.UlUo (4J 


n n7n7 ^i o"\ 
U.UZU / {io) 


Loz 


n 1 7 cn 
U.1Z3U (o) 


n 7 1 7n ( a\ 
U.Z1 /U (4) 


n nccn //i\ 
-U.U33U (4) 


n n7 17 ( 1 o\ 
U.UZ1 / (18) 


1 L)_ 


n 1 loo 

u. i3yy 


n 1 ^ci 
U. 10o3 


n n^7 
U.Uj / 


n n7/;* 
U.UZO 


C33 


n n^7c /*7\ 
U.UoZj ( /) 


U.ZMj {d) 


n 1 1 00 
—U.I loo (3) 


U.UZo (Z) 


ri33 


U.U304 


n 77/;/i 
U.ZZ04 


U.I 04Z 


n na 1 * 
U.U31 


C34 


n m 0*7 /"7\ 
U.U38 / (/) 


n 1 7no /c\ 
U.iZUo {D) 


-U.lloi (3) 


n m /i /7\ 
U.U34 \l) 


1 1 -j i 
ri34 


n nnco 
— U.UU35 


n i/i/i 1 


n 1 cn^ 
— U.l3y3 


n n/i 1 * 
U.U41 




n mnn /7\ 
U.U lyy {/) 


n 1 C"7C /'CA 

U.3 J / J [p ) 


n n^m /'^a 
— U.U3U3 (3 ) 


n ni7 ^7\ 
U.U3Z (ZJ 


H35 


0.0642 


0.4061 


-0.0488 


n m 0 * 

0.038^ 


C3o 


n 1 a in ^7\ 
U. 143U (y) 


n 17/1 1 
U.3Z43 


n n 1 77 
U.U1Z / pj 


n m 1 /o\ 
U.U31 (ZJ 


hl3o 


n 1 *7 1 c 
0. 1 / 1 3 


n i /inn 


n nc7c 
U.U3 /3 


n m 7* 
U.U3 /* 


f^A 1 


n z^inn 
U.03Uy (0) 


U. loj / (4) 


n 1 1 /^n /'/i\ 
U. 1 loy (4j 


n nnc ^i7\ 
U.U1 / 3 (1 1) 


C4Z 


U.0303 (o) 


n 1 ^7/1 (A\ 
U. 1 j /4 (4) 


n 1 Q/i ^ /"/i ^ 
U.iy43 (4J 


n aia/; ^1 o\ 
U.UZUo {lo) 


1 1 1 -> 


U.013Z 


n 1 o/in 


n 777 
U.ZZZ 


n mc* 
U.UZ3^ 


f^A 1 

C43 


n 7/i nn 
U. /4UU \b) 


n 1 inc /■/! \ 
U. 1 1U3 (4) 


n 7177 

U.Z3ZZ p ) 


nn77/i n n\ 

u.uzz4 (iyj 


I I 1 T 

hl43 


n 7C77 
U. /JZ / 


n 1 n/i 0 


n 7 o/i /i 
U.Z&44 


n m7* 
U.UZ/^ 


OA A 
C44 


U.oU04 [p) 


n n7i 1 
U.U /ll (4J 


n 1 nil ^ c\ 
U. iy33 p J 


n n777 (\ n\ 

u.uzzz (iyj 


C43 


n 70 i 7 (£\ 
U. /ol / [p) 


n n7Qi (Z\ 
U.U /yj (J J 


n 1 1 c/1 /'yix 
U. 1 134 (4J 


n n.71 1 / 1 n\ 

u.uz3i (iyj 


I I 1 c 

hl43 


U.5Z40 


n nc7n 

u.uizy 


n no7n 
U.Uo ly 


n n70* 
U.UZo^ 


C4o 


U.oyDO (0) 


n 1 7C7 ( A\ 

U.lZDZ (4) 


n n70 1 //i\ 
U.U/ol (4) 


n n 1 nn ( 1 o\ 

u.uiyy \V<S) 


1 1 i /; 

hl4o 


n /conn 
U.O&UU 


n 1 7nc 
U.lZyD 


n n7C/: 
U.UZ30 


n n7/i * 
U.UZ4* 


JNZ 


n 0077 cc\ 
U.00 / / P) 


n n7in fA\ 
U.UZ3U {h) 


n 77n/i /^/i\ 
U.ZZy4 (4j 


n n7/^n ^1 7\ 
U.UZoU yv 1) 


C3 


0.9274 (7) 


0.0223 (5) 


U.ilUo (3) 


n n^n 
U.UZ9 (2) 


hl3A 


u.yo3 / 


u.uooy 


n 1 70 1 


n n/i /i * 
U.U44^ 


HID 


n noi 1 


-U.Ulol 


n 1 7££ 
U.iZoo 


n n/i /i * 
U.U44* 


hl3C 


n o/^n 1 
U.oOUl 


U.U1 30 


n 1 1 1 7 


n n/i /i * 
U.U44 


04 


u.yozu \ l) 


n m 1 7 /'O 
— U.U13 / yj) 


n 1 oo£ 
U. looo p J 


n ni7 /^7\ 
U.U3Z (ZJ 


i i i * 

hl4A 


n m 7/1 
U.yiZ4 


-U.Uio 


n 1/1/17 
U. 144Z 


n n/i 0 * 
U.U48* 


I I 1 Q 

1 1415 


1.UU53 


n n/inc 
U.U4yD 


n 77nn 

u.zzuy 


n n/ie* 
U.U4o 


1 1 i ( • 


1 n 1 /i /i 
1.U144 


n m 
U.UZ 


n 1 7i 0 
U. 1 /3o 


n n/i 0 * 
U.U45* 


C3 1 


U.443y (0J 


n 1 0 1 1 fz\ 
U. lol3 {D) 


n nice /■ a \ 
U.U133 (4 ) 


n AiA/i /1 o"\ 
U.UZU4 [io) 


Loz 


n /i i 0 
U.433Z (O) 


n 1 non 
U.lUoy {D) 


n n 1 c\/z (a \ 
-U.Uiyo (4) 


n m7/i / 1 n\ 
U.UZZO (iy) 


I I C ") 


n /171C 
U.4/33 


a no 1 /i 
U.U014 


C\ fl77 1 

u.uzz 1 


n n77* 
U.UZ / 


C33 


n i7n7 f£\ 
U.3 /U / (0) 


U.U / jo 


n no/i c i 'c\ 
— U.Uo43 P) 


n n77 /7\ 
U.UZ / (Z) 


ri33 


C\ 1^^ 
U.303 


n n7/:i 
U.UZ03 


u.usoy 


n nn* 
U.U33 


CM 


U.JIjj (0) 


n 1 1 /i/i 
U.llo4 (3) 


n 1 a a n /c\ 
-U.144y (3) 


n nm /7\ 
U.U3U {I) 


I I C 1 

ri34 


n 77n 1 
U.Z /Ul 


n nn/i /i 

u.uy44 


n 1 cc£ 
—U.I 000 


n ni7* 
U.U3 / 


C33 


U.3Z34 (0) 


n 1 07n 
U. Is ly \p) 


n 1 /17C /^c\ 
— U.14Z3 p ) 


n n7/i n ( 1 n\ 

u.uz4u (iyj 


H55 


0.2881 


0.2152 


-0.1847 


0.029* 


C56 


0.3899 (6) 


0.2203 (5) 


-0.0782 (4) 


0.0222 (18) 


H56 


0.3974 


0.2698 


-0.077 


0.027* 


C61 


0.5940 (6) 


0.2958 (4) 


0.0322 (4) 


0.0171 (17) 


C62 


0.7032 (6) 


0.2860 (4) 


0.0172 (4) 


0.0210 (19) 


H62 


0.7409 


0.2418 


0.0268 


0.025* 



sup-4 



supplementary materials 



Co 3 


A *7C*7 1 /"7\ 
(J. / J / 1 (/) 


A 1 1 A A 


A A1 1 ii ( C\ 

— U.U1 lo (j) 


a An f~>\ 
U.U33 (Z) 






A m/1 

U.33Z4 


a rmc 
— U.UZZj 


A A/1 * 

U.U4^ 


Co4 


U. /U3Z (o) 


A /I A/1 O 

U.4U4o p) 


A AT/1 C 

-U.UZ4D ( j) 


A A1 A /">\ 

U.U34 (Zj 


1 1 /. i 


A 7/1 A7 
U. /4U / 




U.U43 


A A/1 1 * 


Co j 


a coca fQ\ 


U.41 jZ [p ) 


A A 1 A1 /"CA 
— U.U1U3 (j J 


U.U30 (Z j 


rlOD 


U.JJ63 


U.4 jy / 


A A 1 AC 

u.uiyj 


A A/11* 


Coo 


a cino / *7\ 


A 1 £ 1 1 /"CA 

U.ioli (DJ 


A A 1 11 f C\ 
U.U1 /3 {D) 


A A I "7 
U.UZ/ (Z) 


hlOO 


U.4o4S> 


a i /;o o 
U.305O 


a m/; 1 
U.UZol 


a An * 
U.U33* 


Ul 


U.3 / J / (j) 


A A 1 A£ //1\ 

— u.uiyo (4) 


U.4Z10 (3) 


U.U3 /o (lo) 


<JZ 


U.4jZ4 (j J 


A AOCC 

U.UZoo (3 J 


A ITI 1 /"3\ 

U.3Z31 (3J 


a at 17 nn 


CD 


u.zozy ( 


A A 1 OC /C\ 

U.UIoj [D ) 


A TA1 a /c\ 
U.3U13 [D ) 


A AQO /"OA 

U.U35 (Z J 


hljA 


U.Z1Z 


A A/1 1 O 

U.U41& 


a noi 


A AC*7* 


1 T CD 


U.Zly / 


a nine 

— u.uiyj 


A T7AO 

U.Z /Uo 


A AC*7* 


rlDC 


U.ZooZ 


A ACTC 


A T£Q 1 

u.zoy i 


A AC7* 


Co 


U.iO/l (/) 


A A 1 A*7 /CA 

-U.U1U / ( j) 


A 1 CC7 
U.3j J / [p) 


U.UZo (Z) 


C/ 


A CCC1 /"7\ 
U.JJJ3 {/) 


— u.uouy (j) 


U.3 /Uj (j) 


A A1 C 

U.U3j (Z) 


H7A 


0.5341 


-0.1049 


0.3921 


0.042* 


H7B 


0.5925 


-0.029 


0.4117 


0.042* 


C8 


0.6377 (7) 


-0.0758 (5) 


0.3222 (6) 


0.040 (3) 


H8A 
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Atomic displacement parameters (A 2 ) 





U n 


U 22 


C/ 33 


U 12 


C/ 13 


u 2i 


Pt 


0.01160(13) 


0.02100 (19) 


0.01731 (15) 


-0.00091 (14) 


-0.00192 (10) 


-0.00105 (16) 


PI 


0.0129 (9) 
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0.003 (3) 
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Geometric parameters (A, °) 



Pt— PI 


2.2490 (19) 


C42— C43 


1.384 (10) 


Pt— P2 


2.253 (2) 


C42— H42 


0.95 


Pt— C12 


2.344 (2) 


C43— C44 


1.410 (11) 


Pt— Cll 


2.3475 (18) 


C43— H43 


0.95 


PI— Cll 


1.785 (9) 


C44 N2 


1.374 (10) 


PI— C21 


1.834 (8) 


C44 C45 


1.411 (11) 


PI— C31 


1.835 (8) 


C45— C46 


1.388 (10) 


P2— C41 


1.793 (8) 


C45— H45 


0.95 


P2— C51 


1.821 (8) 


C46— H46 


0.95 


P2— C61 


1.830 (8) 


N2— C3 


1.460 (10) 


Cll— C12 


1.406 (11) 


N2— C4 


1.475 (10) 


Cll— C16 


1.406 (10) 


C3— H3A 


0.98 


C12— C13 


1.380(11) 


C3— H3B 


0.98 


C12— H12 


0.95 


C3— H3C 


0.98 


C13— C14 


1.426 (10) 


C4 — H4A 


0.98 
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JN 1 — Cz — rlZB 


1 AA C. 


rlZA — CZ — rlZr> 


1 AO C 

iuy.j 


XT1 PT OOP 

JN 1 — Cz — MZC 


1 AA C 

iuy.j 


II o A po uir 
rlZA — CZ — rlZC 


1 AA C 

iuy.j 


IJ1D PT TTTP 

rlZB — Cz — MZC 


1 AA C 


pi /| XT 1 P 1 

C14 — JN 1 — CI 


1 TA C / £,\ 
1ZU.J \p) 


P 1 /I XT 1 PT 

C14 — JN 1 — Cz 


1 lo.o (o) 


PI Ml PT 

CI — JN 1 — Cz 


11 /.Z (/) 


PTZZ PT 1 PTT 

Czo — Cz 1 — Czz 


1 1ft < /"7\ 

ny.4 (/) 


pt^ pt 1 n i 
Czo — Czl — r 1 


117.7 (5) 


PTT PT 1 D 1 

CzZ — Czl — r 1 


122. V (0) 


C23— C22— C21 


119.0 (7) 


C23— C22— H22 


120.5 


C21— C22— H22 


120.5 


C24— C23— C22 


120.4 (7) 


C24— C23— H23 


119.8 


C22— C23— H23 


119.8 



f^A£. f^AZ \JAZ 


un c 
1 19. D 


/^/1C U/1C 

C44 — C45 — H45 


un c 
1 19. D 


/^/1C AC A 1 

C45 — C4o — C4 1 


121.2 (/) 


r^/tc r^A£. uac 
C45 — C4o — H4o 


i i n /i 
119.4 


AC U AC 

C4 1 — C4o — H4o 


1 1 n a 
119.4 


C44 — N2 — 


120. / (/) 


C44 — JN 2 — C4 


1 1 fH\ 
120.1 (/) 


r^i \n r^^i 
— JN2 — C4 


1 1 c n t c\ 
llo./ (0) 


"\TT Ul A 

JN2 — C5 — H3A 


1 AA C 

109. D 


JN2 — — HiB 


1 AA C 

109. D 


Hi A — C3 — Hits 


1 AA C 

109. D 


JN2 — C5 — 


1 AA C 

109. D 


H3A — — H3C 


1 AA C 

109. D 


Hits — C3 — 


1 AA C 

109. D 


XT'") r^/i U/1 A 

JN2 — C4 — H4A 


1 AA C 

109. D 


JN2 — C4 — H4h5 


1 AA C 

109. D 


H4A — C4 — H4h5 


1 AA C 

109. D 


JN2 — C4 — H4C 


1 AA C 

109. D 


H4A — C4 — H4C 


1 AA C 

109. D 


H4J3 — C4 — H4C 


1 AA C 

109. D 


PCI pel pr<; 

C52 — C51 — C5o 


1 1 O A /H\ 

118.4 (/) 


C 32 — Lj 1 — r 2 


VI V.I (p) 


pr/ PCI T>0 

C5o — C51 — r2 


lino /n\ 

119.8 (/) 


PC1 PCI PCI 

CD 1 — C52 — 


1 OA A 

120.9 (8) 


PC1 PCT 

CM — C j2 — rl j2 


1 1 A C 

v iy.o 


PCI PCT UC1 

C53 — C52 — H52 


1 1 A £ 
119.0 


PC/t PCI PO 

C54 — C53 — C52 


1 1 A 1 {C\\ 

119.1 (9) 


PC/t PCI ucl 

C54 — C53 — H53 


1 OA C 

120. D 


PCT PCI UCl 

C52 — C53 — H53 


1 OA C 

120. D 


PCC PC/1 pel 

C55 — C54 — C53 


1 OA A ZO\ 

120.9 (8) 


PCC PC/t UC/1 

Cjj — C54 — H54 


1 1 a /; 
1 19.0 


PCI PC/t UC/1 

C53 — C54 — H54 


1 1 a /; 
119.0 


pc/i pec PC/; 
C54 — C55 — C5o 


1 1 A "7 /Q\ 
119./ (8) 


PC/1 PCC ucc 

C34 — Cjj — Hjj 


i on i 
12U.1 


pc/; pec ucc 
C5o — C55 — HDD 


1 OA 1 

120.1 


pec pc/; f'ci 
CDD — CDo — CD 1 


1 O 1 A t C\ 

121.U (a) 


pec pc/; uc/; 
CDD — CDo — HDD 


1 1 A C 

119. D 


pel pc/; uc/: 
CD1 — CDo — HDD 


1 1 A C 

119. D 


p/;t p/;i p/;/; 
Cd2 — Co 1 — Coo 


110/ 
1 18.0 ( /) 


p/;t p/;i m 
Co2 — Co 1 — r 2 


1 00 1 //:\ 
122.1 (0) 


p/;/; P/;1 t>o 
Cod — Co 1 — VI 


1 1(1 1 //r\ 

119.3 (0) 


p/;i p/;t p/;i 
Co3 — Co2 — Co 1 


1 OA A 

120.9 (8) 


p/;i p/;t u/;t 
Co3 — Co2 — Ho2 


1 1 a /; 
1 19.0 


C61— C62— H62 


119.6 


C64— C63— C62 


119.7 (8) 


C64— C63— H63 


120.2 


C62— C63— H63 


120.2 


C65— C64— C63 


120.1 (9) 


C65— C64— H64 


119.9 
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Cz3 — Cz4 — CzD 


1 in 1 /q\ 
12U.1 (o) 


n-i /-">/i 111,1 
Cz3 — Cz4 — hlz4 


lift n 


CZD — Cz4 — hlz4 


ny.v 


Czo — CzD — Cz4 


1 1 n *7 /q\ 
1 1 V. / (o) 


Czo — CzD — hlzD 


1 in 1 
IzU.l 


f~^~)A un 

Cz4 — CzD — hi ZD 


1 in 1 
1ZU.1 


Cz 1 — Czo — CzD 


1 n i <"7\ 
lzl.3 (/) 


Cz 1 — Czo — riZo 


1 1 Q 1 

1 1V.3 


PTC / '1 /L I 

CZD — Czo — hlzo 


1 1V.3 


pil pTI C^IC 

C3Z — C3 1 — C3o 


IIO ft (H\ 

iio.y (/) 


C3Z — C31 — r 1 


1ZD.O ( /) 


C3o — C3 1 — r 1 


IK 1 

11D.3 (o) 


PT 1 pn pTO 

C3 1 — C3z — C33 


IZU.o (o) 


PT 1 pn TJIO 

C3 1 — C3Z — rl3z 


1 1ft iC 


pin pio nn 
C33 — C3z — hl3z 


ha/; 

llv.o 


C34 — C3 3 — C3z 


IzU.z (o) 


C34 — C33 — hl33 


lift n 


PIO poi nil 

C3Z — C33 — hl33 


1 1 n n 

ny.y 


C33 — C34 — C3D 


lift/; (q\ 
llV.O (o) 


C33 — C34 — hl34 


1 in i 

IzU.z 


C3D — C34 — hl34 


1 m i 

IzU.z 


C3o — C3D — C34 


IZU.o (V) 


C3o — C3D — hl3D 


i in /; 




1 1 Q n 

117.U 


C35 — C36 — C31 


119.7 (8) 


C35 — C36 — H36 


120.2 


C31 — C36 — H36 


120.2 


C42 — C41 — C46 


117.3 (7) 


C42 — C41 — P2 


120.9 (6) 


T>0 TH D1 1 1 

rz — r t — r 1 — C 1 1 


4y. / (3j 


r^n Df di r^i 1 
Clz — rt — r 1 — Cll 


IT? 1 (1\ 


r 2 — r t — r 1 — C2 1 


1 £LA £L {1\ 

lo4.D (i) 


C1Z — r t — r 1 — Cz 1 


^0. J (i ) 


r 2 — r t — r 1 — C3 1 


-77.8 (3) 


C12 — rt — r 1 — C3 1 


97.1 (3) 


r>i t>4- m p/i 1 
r 1 — r t — r 2 — C4 1 


1 n*7 c \ 
— 1U/.J (3) 


pi 1 t>4- m P/i i 
CI 1 — Pt — r 2 — C4 1 


*7n i /I \ 
/U.Z (3) 


r 1 — rt — r 2 — C5 1 


17.6 (3) 


PI 1 T>+ m pri 

CI 1 — Pt — r 2 — CD 1 


1 HA £ /"3\ 

-lo4.D (i) 


T>1 T)t m p/; 1 
r 1 — r t — r 2 — C 6 1 


132.V (2) 


pi i t>4- m /""/: 1 
CI 1 — r t — r 2 — Co 1 


— 4y.3 (2) 


CZ1 — r 1 — Cll — C1Z 


Dl .U (/) 


C31 — rl — Cll — C12 


/ion /oa 
-46.0 (6) 


rj*- m pi i /-in 
Pt — PI — Cll — C12 


-175.6 (6) 


C21— PI— Cll— C16 


-104.7 (7) 


C31— PI— Cll— C16 


146.3 (6) 


Pt— PI— Cll— C16 


18.7 (8) 


C16— Cll— C12— C13 


-4.6(11) 


PI— Cll— C12— C13 


-171.1 (6) 



Co3 — Co4 — hlo4 


1 1 n n 

1 iv.v 


Co4 — Cod — Coo 


IzU.o [y) 


/: /i p/-r I i / r 

Co4 — Co!) — hloD 


1 1 n *7 
llv. / 


/ •/'/' p/-r I i / r 

Coo — Cod — hloD 


1 1 n *7 


Co j — Coo — Co 1 


12U.1 (o) 


Cod — Coo — hloo 


1 1 n n 


Col — Coo — hloo 


1 1 n n 


Co — Uz — C / 


11/^/1 (H\ 

no.4 ( /) 


/ • /; pr TTC A 

Co — Cj — hlDA 


1 nn e 


Co — CD — hlDB 


1 nn e 

iuy.D 


IIC A / • C I irn 

hlDA — CD — Hdd 


1 nn e 


{ • a pr uc p 

Co — CD — hlDC 


1 nn e 


lie a / • c uer 
hlDA — CD — hlDC 


1 nn e 

luy.D 


hlDB — CD — hlDC 


1 nn c 

luy.D 


Ul — Co — Uz 


1ZZ.D (o) 


Ul — Co — CD 


1 1C /I /OA 

1ZD.4 (o) 


Uz — Co — CD 


1111 /"7\ 

llz.l (/) 


Uz — C / — Co 


i n^ t /"7\ 
lUo. / (/) 


Uz — C / — hi / A 


1 1 n /i 
1 1U.4 


O /^-7 TT*7 A 

Co — C / — hi / A 


1 1 n /i 
1 1U.4 


/"\i r^i i no 
Uz — C / — hl/B 


1 1U.4 


o r^H 1 1 "7 1) 
Co — C / — hi /B 


1 1 n a 
1 1U.4 


I I "7 * r^H I I "7 D 

hi /A — C / — rl Id 


1 no ^ 


CI PR T4RA 

v. / — v. o — nOn 


1 \Jy . J 


C7 — C8 — H8B 


109.5 


H8A — C8 — H8B 


109.5 


C7 — C8 — H8C 


109.5 


H8A — C8 — H8C 


109.5 


H8B — C8 — H8C 


109.5 


/. n pi/i pic ni: 
C33 — C34 — C35 — C3o 


n n ( 1 1 \ 
— U.y (13) 


pi/1 pic pi/r pn 
C 34 — C J J — C 36 — Cj 1 


— U.O (13) 


pn pi 1 pi/; pic 
C32 — C31 — C36 — C35 


1 1/1 1\ 
1 .1 (12) 


D1 pi 1 pi /r POC 

r 1 — Co 1 — Cj6 — Coj 


— 1 /O.O ( /) 


pel m p/i 1 P/ll 
Cj 1 — P2 — C4 1 — C42 


1 AC\ 1 

— 14U.1 (0) 


p/;i m P/i i P/iT 
C61 — P2 — C41 — C42 


1111 

1 13.Z (o) 


r>+ m p/i 1 f^A"i 
r t — r 2 — C4 1 — C42 


-7.6 (7) 


pel m P/i 1 P/i/; 
C51 — P2 — C41 — C46 


4U.Z (/) 


p/:i m p/i 1 f^AC 
C61 — P2 — C41 — C46 


—oo.o (/) 


d+ m p/i 1 p/i/: 
r t — r 2 — C4 1 — C4 6 


1 "71 £ 

1 /Z.O (D) 


p/i/: p/i 1 p/ii p/ii 
C46 — C4 1 — C42 — C43 


1 /I /1 1 \ 

-1.4 (11) 


T>1 P/11 P/1T P/11 

r2 — C4 1 — C42 — C43 


1 /5.S (6) 


C^A 1 C*A"i (~*A1 f^AA 

C4 1 — C4Z — C43 — C44 


2. / (12j 


p/n p/ii p/i/1 \n 
C42 — C43 — C44 — JN 2 


—1 /a.4 (/) 


p/n p/n p/i/1 p/ic 
C42 — C43 — C44 — C45 


-2.3 (11) 


N2— C44— C45 C46 


176.8 (7) 


C43 C44 C45 C46 


0.7(12) 


C44 C45 C46 C41 


0.6(12) 


C42— C41— C46— C45 


-0.3 (11) 


P2— C41— C46— C45 


179.5 (6) 
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CI 1 — C1Z — CI 3 — C14 


T T /T T\ 

3.Z (lz) 


pn ni l pi i /] \ti 

C1Z — CI 3 — C14 — JN 1 


1 *7A A /*7\ 

i /y.u ( /) 


nn pi i pi /i pi c 
C1Z — C13 — C14 — CI j 


1 /C pi 1\ 

-1.6 (11) 


\T| PI/1 pi C pu 

JN 1 — C14 — CI j — Clo 


1 TO O (H\ 

—1 /o.o ( /) 


PI 1 pi /| p| f pu 

C 1 3 — C 1 4 — C 1 j — C 1 0 


1.9 (11) 


p i /i pk r'i /, pi | 

C 1 4 — C 1 j — C 1 0 — C 1 1 


1 *7 /1 T\ 

-3.7 (12) 


pn pii pu pi r 
Clz — CI 1 — Clo — CI j 


a n /T 1 \ 
4.V (11) 


T>1 p 1 1 p 1 r pic 

rl — Cll — Clo — CI D 


1 /1.4 (0) 


p|f P 1 /I M1 p 1 

CI J — C14 — JN 1 — CI 


1 £T" T fH\ 
10 /.Z (/) 


p 1 t p i /i \ji pi 

CI 3 — C14 — JN 1 — CI 


11 A /1 1 \ 

— 13.4 (1 1) 


p 1 C P 1 /I XT 1 PT 

CI J — C14 — JN 1 — CZ 


O.O (11) 


PI 1 P 1 /I M1 P T 

CI 3 — C14 — JN 1 — CZ 


— 1 /l.o ( /) 


p i 1 r> i pti pi/ 

CI 1 — r 1 — CZ1 — CZo 


0V.3 (/) 


pi 1 T)1 pi 1 po/: 

C3 1 — r 1 — CZ 1 — CZO 


—i /o.y ( /) 


t>+- n i pn pi/; 
r t — r 1 — CZ 1 — CZ 0 


CC T" /"7\ 
-JJ. / (/) 


p i 1 j-) i pti pn 
CI 1 — r 1 — CZ1 — CZZ 


1 A*7 *7 /"7\ 

—10/. / (/) 


pi i n i pti p t t 
C3 1 — r 1 — CZ 1 — CZZ 


O.Z (o) 


Dt n i po 1 pt t 
rt — r 1 — CZ 1 — CZZ 


1 T7 1 //CA 
1Z /.3 (0) 


PT /L pn PT T pt] 

CZo — CZ1 — CZZ — CZ3 


11/1 T\ 

-1.3 (12) 


n i pti ptt pn 
r 1 — CZ 1 — CZZ — CZ3 


1 *7C £ 

1 / J.O (0) 


PT 1 PTT PT] PO.yl 

CZ1 — CZZ — CZ3 — CZ4 


1 A /1 1\ 
— l.U (13) 


PT) pti PT /I PTC 

CZZ — CZ3 — CZ4 — CZj 


T 1 / 1 T\ 

2.3 (13) 


PT 7 p^> /I PTC PT 

CZ3 — CZ4 — CZj — CZo 


-1.3 (13) 


PT) PTi pi/f ptc 

CZZ — CZ1 — CZo — CZj 


T A /T 1\ 

2.4 (13) 


D l pt 1 PI/: PTC 

r 1 — CZ 1 — CZo — CZj 


1 HA H 

-1 /4. / (0) 


PT A PTC PT pt 1 

CZ4 — CZj — CZo — CZ 1 


11/1 T\ 

-1.1 (13) 


p 1 1 T") 1 pn 1 PIT 

CI 1 — r 1 — C3 1 — C3Z 


-5.3 (8) 


PT 1 T)1 PI 1 PTI 

CZ1 — r 1 — C31 — C3Z 


— 110.6 (/) 


r>«- r> i pi i pit 
rt — r 1 — C3 1 — C3Z 


125. / (0) 


PI i t> 1 pt 1 pi/; 

CI 1 — r 1 — C31 — C3o 


1 /4.5 (0) 


PT1 r> 1 pn 1 PT 

C21 — Fl — C31 — C36 


69.3 (6) 


Pt— PI— C31— C36 


-54.5 (6) 


C36— C31— C32— C33 


-0.3 (11) 


PI— C31— C32— C33 


179.5 (6) 


C31— C32— C33— C34 


-1.2(12) 


C32— C33— C34— C35 


1.8(13) 



p A T P/1/1 M1 PI 

C43 — C44 — JN Z — C3 


i/i 1 /i 1 \ 
— 14. 1 (11) 


P /I C C^AA TvTT P 1 

C4 j — C44 — JN Z — C3 


loy.v (/) 


p /| 1 P /I /I "NTT / ' /I 

C43 — C44 — JN Z — C4 


1 *7C C /TA 
-1 /J.J (/) 


P /I C p /] /] TvTT P /I 

C4 j — C44 — JN Z — C4 


O.J (11) 


p /i i m pci p ct 
C41 — rZ — Cj 1 — CjZ 


Tfl T (H\ 

Zy.Z (/) 


p /: i t>T pci p CT 

Col — rZ — Cj 1 — CjZ 


1/1/1 C 

14U.J (0) 


n, tit PCI PCT 

rt — rZ — CM — CjZ 


— yy.Q (0) 


p/i i t>t r^ci p c /. 
C41 — rZ — Cj 1 — Cjo 


1 cr /i //;\ 
— 1 jZ.4 (0 ) 


P'/ 1 T>T PC 1 pr/ 

Col — rZ — Cj 1 — Cjo 


/II 1 /"7\ 

-41.1 (7) 


r»«- T>T /'CI pc/; 

rt — rZ — C j 1 — C j o 


/O.O (0) 


/••r/ PC1 PCT PCI 

Cjo — CjI — CjZ — Cj3 


1 n /1 i\ 

-1.9 (11) 


T>T PCI PCT PCT 

rZ — Cj 1 — CjZ — Cj3 


1 H£L C 

1 /O.J (0) 


PCI PCT PCI PC/1 

CjI — CjZ — Cj3 — Cj4 


A 1 /1 1 \ 

0.1 (11) 


PCT PCT p C /I PCC 

CjZ — Cj3 — Cj4 — Cjj 


1 C / 1 T\ 

1.5 (12) 


PCI PC/1 PCC p C*i 

Cj3 — CM — Cjj — Cjo 


1 1/1 T\ 

-1.1 (12) 


p c /i pec pc/; pci 
CM — Cjj — Cjo — C j 1 


C\ O ( 1 1 \ 

— U.o (11) 


PCT PC1 p C PCC 

CjZ — CjI — Cjo — Cjj 


T T pi 1 \ 

2.3 (11) 


DT PC1 p C PCC 

rZ — Cj 1 — Cjo — Cjj 


1 T£ 1 (H\ 

—1 /0.1 (0) 


p,/i i t>t p/: i p/c t 
C4 1 — r Z — Co 1 — CoZ 


T1 Q 

23.9 (7) 


PCI T")T p/: 1 P/CT 

C j 1 — rZ — Co 1 — CoZ 


— OO.U (0) 


Of DT p /: 1 P/ZT 

r t — r Z — Co 1 — CoZ 


\ AH 1 ( £\ 
14/. 3 (0) 


p,/i i t>t p^/; i p 

C4 1 — r Z — C o 1 — C 0 0 


— 1 jO.O (0 ) 


pc i t>t r^/ci r^/C/c 
C j 1 — rZ — CO 1 — COO 


Q1 c (H \ 

93.5 (7) 


rt — rZ — Col — Coo 


11 T (H\ 

-33. Z (/) 


COO — Co 1 — CoZ — Co3 


AT /I 1 \ 
U.Z (11) 


DT p/: 1 P/TT r^£1 

rZ — Co 1 — CoZ — Co3 


1 HCi H (£\ 

l /y. / (o) 


p/ 1 pzzt r^ci c^ca 
Co 1 — CoZ — Co3 — Co4 


1 T ( 1 T\ 

1.2 (12) 


/'•/'-> p/:t p/C/i p/;c 
CoZ — C 0 3 — C 04 — C 0 j 


1 C ( 1 T \ 

— 1 .0 (13) 


p/ l p /: /| p/:c /' •/'/' 

Co3 — Co4 — Coj — Coo 


A C ( 1 T\ 
U.J (13) 


p/C/i p/tc p/C/c p /: 1 

C64 — C65 — Coo — Co 1 


1 A PI Ti 

1.0(13) 


C62— C61— C66— C65 


-1.3 (12) 


P2— C61— C66— C65 


179.2 (7) 


C7— 02— C6— Ol 


1.1(13) 


C7— 02— C6— C5 


-177.0 (8) 


C6— 02— C7— C8 


-179.6(7) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

C5— H5B -012' 0.98 2.79 3.601 (10) 141 

C64— H64-Ol" 0.95 2.39 3.317 (11) 166 
Symmetry codes: (i) -Jt+1/2, jM/2, -z+1/2; (ii) x+1/2, -y+l/2, z-1/2. 
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